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Atmospheric pressure. Instruments for measurement; barometers;
aneroid, mercurial self-registering; thermometric-hypsometry; diurnal
and annual variation of atmospheric pressure.

Variation of pressure with altitude. Laplace’s formula; applications;
reduction of pressure to sea level; calculation of altitudes by means of
barometric observations.

Wind. Measurement of direction and of velocity of wind; weather
vanes; velocity anemometers; pressure anemometers.

Diurnal variation of velocity and of direction of wind. Variation of
wind with altitude; general relation between the wind and pressure:;
gradients; theory of atmospheric movements; relation of wind to tem-
perature; influence of rotation of earth; deviation of wind on gradient.

General circulation of the atmosphere. Regular winds; trades, anti-
trades; distribution of wind and pressure at the surface of the globe;
seasonal winds; monsoons; diurnal winds; land and sea breezes, mouin-
tain and valley breezes.

Atmospheric vapor. Evaporation; measure of evaporation: diurnal
and annual variations of evaporation; general laws of evaporation.

Atmospheric humidity. Elastic force of water vapor; relative humid-
ity; instruments of measurement; hygrometers; chemical; condensa-
tion; self-registering; psychrometer.

Diurnal and annual variations of humidity. Variation of humidity with
helght; distribution of humidity at surface of earth; condensation of
water vapor, various modes of condensation in the ascending currents
of air; dryness in the descending currents; production of the foehn.

Properties and constitution of clouds and fogs. Cloudiness; measure
of cloudiness; heliograph; annual and diurnal variations of cloudiness;
general distribution of cloudiness at the surface of the earth: study of
movements of clouds; classification of clouds; average altitude of dif-
ferent forms of clouds.

Optical phenomena of the atmosphere. Rainbows; halos; coronas.

Dew and Frost. Formation of dew; measurement of dew; practical
importance of these phenomena; frost; hoar frost; glazed frost.

Rain, snow, hail. Measurement of rain; rain gages, their installation.

Theory of the formation of rain. Rains of various origins; rains due to
convection; cyclonic rains; rains due to orography; influence of topo-
graphical conditions, of forests.

General distribution of rains at the surface of the globe. Rainy regions;
desert regions; detailed study of rain in the different regions; rainfall
system; distribution of rain throughout the seasons; intensity of heavy
showers.

Snow. Constitution and density of snow; effect of snow; limits of per-
petual snow.

Natural utilization of meteoric waters. Percolation; surface flow;
water consumed by evaporation and by vegetation; supply of under-
ground waters, of springs, and of rivers: drainage system of water;
risings and floods, their prevision.

The law of storms. Depressions of temperate latitudes and c¢yclones
of tropical regions, their constitution; distribution of wind ahout centers
of low pressure.

Influence of barometric depression on the weather. Lecal winds pro-
duced by the passage of depressions; mistral, sirocco, foehn, bora, ete.

Laws of movements and of frequency of barometric depressions and
of cyclones; their velocity, their average paths. Various causes of the
circulatory movement; causes which tend to modify their velocity, their
paths, or their intensity.

Anticyclones, their origin. Influence of anticyclones on the weather.

Thunderstorms. Atmospheric electricity, lightning, flash of lightning,
thunder; frequency of hourly, seasonal, and geographical distribution
of thunderstorms; origin of thunderstorms, thunderstorms of heat, and
eyclonie thunderstorms; hail, formation of hail; means proposed for de-
fense against hail.

Whirlwinds and waterspouts, their effects, their origin, and their rve-
lations to thunderstorms; heat storms.

Forecasting. Short range system of forecasting: organization of fore-
cast service; general principles of forecasting.

Forecasting by isolated observers. Utilization of observations and of
local signs; prevision of frost in spring time.

Discussion of attempts to forecast at long range.

Cosmical influences. Periodicity of sunspots, discussion of relations
they present to meteorological phenomena. Discussion of influences at-
tributed to the moon; reddish sunset; other influences attributed to
cosmical causes.

Problem of variability of climates.
of deforestation, of reforestation.

Attempts to produce rain.

Can man influence climate? Effect
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IV. THE MECHANISM OF COUNTERCURRENTS OF DIF-
FERENT TEMPERATURES IN CYCLONES AND ANTI-
CYCLONES!.!

By Prof. FrRank H. BrceELow, dated March 27, 1903.

THE WEATHER BUREAU CLOUD OBSERVATIONS.

The reporton the international cloud observations of May 1,
1896, to July 1, 1897, Report of the Chief of the Weather Bureau,
1898-99, Vol. II, contained an outline description of a theory
of the structure of cyclones and anticyclones, which was
thought to be indicated as the probable interpretation of the
motions of the air in cyclones and anticyclones. It was evi-
dent that a more complete insight into the mechanism of this
type of motion in a fluid under atmospheric conditions would
be afforded by the construction of systems of isobars on at
least three planes having different elevations. For this pur-
pose the sea level, the 3500-foot level, and the 10,000-foot
level were selected, and suitable reduction tables have been
made as deseribed in the report on the barometry of the United ,
States, Canada, and the West Indies, Report of the Chief of
the Weather Bureau, 1900-1901, Vol. II. Since December 1,
1902, we have received daily reduced pressures on these planes
from the regular stations of the United States and Canada,
and the corresponding charts have been drawn with care by
Mr. George Hunt of the Forecast Division. A definitive treat-
ment of the problem evidently requires charts of the isotherms
on the same planes, but it willnot be necessary to wait for the
completion of our discussion of the temperatures, because we
have already obtained the approximate gradients needed in a
preliminary study of this question. It is proposed to sum-
marize the present status of the research, previous to working
out an analytic treatment of the mechanism of tornadoes, cy-
clones, hurricanes, and the general circulation, from the data
now in possession of the Weather Bureau.

THE GENERAL CIRCULATION.

The circulation of the atmosphere has been analyzed by
meteorologists into (1) the general cold center cyclone, which
covers a hemisphere of the earth from the pole to the equator,
and (2) the local warm center cyclones and the anticyclones, -

INo. I was published in the Monthly Weather Review for December,
1902, and Nos. IT and III in that for January, 1903.



